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Abstract Traditionally, the centrality in proton-nucleus collisions has been determined from the number of knock-out (grey) and evaporation (black) nucleon.
Unfortunately, none of the current RHIC experiments have the capability to measure grey nucleons. We propose a modest calorimetric upgrade located
at the ZDC z-position and utilizing a calorimeter previously used by experiment E864 at the AGS to measure these forward protons. The upgrade will be
placed at the PHENIX interaction region for the upcoming run cycle at RHIC. however, there are enough calorimeter modules to instrument this upgrade
in all 4 interaction regions. This upgrade will allow systematic comparisons and extrapolations of p-A and d-A collisions to A-A.
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Location of grey (color) and black (black) protons
and neutrons at the ZDC. z-location (18 meters from
the collision point.) The proposed upgrade extends
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5 Number of binary collisions versus the total energy deposited in the calorimeter
°§ T upgrade (green). The black points are the RMS widths of the relationship between
fel E Nbinary and the energy.
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The top plot shows the same distribution boosted into and the number of grey and black tracks®. and grey protons from the E910 definition

the RHIC frame.
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